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REMARKS 

In view of the above amendments and following remarks, reconsideration of the rejections 
contained in the Office Action of September 19, 2005 is respectfully requested. 

In the Office Action, the Examiner rejected claims 1-22. Claims 1-4, 7-13 and 16-22 were 
rejected as being clearly anticipated by EP 0257857 (Dorman). Further, claims 5, 6, 14andl5 were 
rejected as being unpatentable over Dottnan in view of Sugita '985, However, it is respectfully 
submitted that the present invention clearly patentably distinguishes over the references cited by the 
Examiner. 

It is initially noted that a number of minor changes have been made to the specification and 
abstract For the most part, these changes are simply for the sake of improving the form and 
readability of the specification. Typographical errors have been corrected. In addition, some 
expressions have been clarified with respect to their intended meaning- In particular, the term "k5" 
for one of the values of the correction amount has in certain instances been changed to -k7~. This 
is because the term is in fact different for the terry amount correction amount as discussed in the 
specification. Appropriate changes have also been made to Fig. 2 for the sake of consistency. A 
further change has also been made to Fig. 10 so as to correct the position of the winding director 71. 
No new matter has been added. 

Each of independent claims 1 and 2 has also now been amended and redrafted as new 
independent claims 23 and 24, respectively. The new dependent claims correspond substantially to 
the original dependent claims. All of the claims clearly distinguish over the prior art cited by the 
Examiner. 

In the present invention, there is disclosed a method of controlling a pile loom provided with 
a device for calculating a pile scale factor. The factor is based on a ratio between consumption of 
a ground warp and consumption of a pile warp during pile weaving. A tolerance is set with respect 
to the pile scale factor. The method involves correcting at least one weaving condition parameter 
that is associated with the weight of the pile so as to change the pile scale factor or the consumption 

-9- 
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of the pile warp in a manner tending toward returning the pile scale factor or the consumption of the 
pile warp to a value that is within the tolerance when a calculated pile scale factor or consumption 
of the pile warp deviates from the tolerance. Further, in accordance with the independent claims as 
now drafted, the present invention further involves not correcting the weaving condition parameter 
when the calculated pile scale factor or consumption of the pile warp is within the tolerance. 

The cited European patent application to Dorman is directed to a tetty loop ratio control 
device- The pile-to-ground warp yarn ratio of terrycloth is controlled during weaving by sensing a 
tension imposed on the pile warp and the amount of pile warp yarn that is dispensed from the supply 
beam. The information is used to control the speed of the pile warp let-off motor which dispenses 
the pile warp yarn from its beam. The sensed information is also employed to selectively alter the 
displacement of a rocking bar to vary the height of the terry loop formed in the cloth. As becomes 
evident from Dorman, however, when the ratio in Dorman deviates from a desired level or 
predetermined level, as described in Dorman, the number of revolutions of the pile warp beam is 
changed. When an error exceeds a predetermined level, the reed escape amount is corrected. 

Thus Dorman discloses that the error between a calculated pile scale and a target pile scale 
exceeds a tolerance level. The calculated pile scale deviates from an amount obtained by adding the 
tolerance to the target value, and then the reed escape amount is corrected. 

However, in Dorman the control is carried out so that not only the weaving condition 
parameter is corrected, but also the number of revolutions of the pile warp beam is corrected, which 
corresponds to the technique of the prior art as described in the background of the present 
application. 

Further, in Dorman control is effected with respect to the weaving condition parameter, the 
reed escape amount, when the calculated pile scale exceeds the tolerance level, but also the weaving 
condition parameter, i .e. the number of revolutions of the pile warp beam, is corrected when the pile 
scale calculated deviates from a target value. Thus weaving condition parameters are frequently 
changed, and a problem occurs in that the operation of the loom becomes unstable, deteriorating the 
quality of the pile fabric. 

-10- 
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In the present invention according to both independent claims 23 and 24, if the calculated pile 
scale factor or consumption of the pile warp is within the tolerance, the weaving condition parameter 
is not adjusted. It is only adjusted in the case where the calculated pile scale factor deviates from 
the tolerance. Thus, the problems that are present with respect to Dorman do not occur. 

The further cited patent to Sugita does not cure the deficiencies of Dorman. Further, because 
both independent claims 23 and 24 clearly distinguish over Dorman and Sugita, no further discussion 
of the additional limitations of the dependent claims seems to be necessary at this time. 

In view of the above, it is respectfully submitted that all of the claims present in this 
application clearly distinguish over the prior art cited by the Examiner. Indication of such is 
respectfully requested. 

In view of the above amendments and remarks, it is submitted that the present application 
is now in condition for allowance, and the Examiner is requested to pass the case to issue. If the 
Examiner should have any comments or suggestions to help speed the prosecution of this 
application, the Examiner is requested to contact Applicants' undersigned representative. 



NEP/krg 

Washington, D.C 20006-1021 
Telephone (202)721-8200 
Facsimile (202) 721-8250 
December 19, 2005 



Respectfully submitted, 



Akihiko NAKADA et aL 




Nils E. Pedersen 
Registration No. 33,145 
Attorney for Applicants 
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METHOD OF CONTROLLING PILE FABRIC LOOM 

FIELD OF THE INVENTION 
The invention relates to a method of controlling a pile loom 
comprising the step, of measuring a value associated with the amount of 
consumption (hereinafter sxmply referred to as consumpfcon) of a pale warp 
c 2 Led in a P ne loom, and correcting a parameter of a „ . — 
Lreinafter referred to as weaving condition parameter) associated wxth a 
^ht of the pile in a direct to approach a target value o the we,ht of 
the pile fabric when the value associated with consumptxon of the pde warp 

deviates from a tolerance. 

BACKGROUND OF THE INVENTION 
JPA 1991-27150 and JP-A 1992-289242 disclose the ratio of 
consumption between a ground warp and a pile warp, namely, disclose that a 
, pile scale factor is compared with a target value, and a swmgmg torque of a 
tension roll of the pile warp is adjust in a direction to cancel the amount of 
deviation relative to the target value, thereby changing the pue warp tens^ 
or adjusting a reed escape amount (appropriate distance between the 
position of the cloth fell caused by the movement of a cloth and the ongmal 
0 position of the cloth feU, Le. beating position of the clothfeU). 

Further, JP-A 1988-264946 discloses a P de loom for rotatably 
driving a ground warp beam at a speed corresponding to a weaving speed 
1 (takings speed) wherem the number of revolutions . evel^of the pUe 
warp beam is controlled such that the rotation of the pile warp beam xs 
IS controlled in a direction to keep the deviation of the warp tension, and the 
ratio of consumption between the ground warp and the pile warp, namely, 

the pile scale factor. 

Any of the foregoing techniques functions to keep the pile scale 
factor, in other words, ^consumption of the pile warp, at a target value. 
30 However, in any of the techniques, the weaving condition such as a-pxle warp 
tension is frequently adjusted in a direction to allow the pile scale factor to 
I appr0 ach the target value, which causes problems injhat the operation of 
the loom is unstable and the quality of the pile fabric is deteriorated. 
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SUMMARY OF THE INVENTION 
Acceding*, the object of the invention is to provide aco^ 

5 weight of a pile fabric without deteriorating the operation of the loom 

deterioratingthequalityof the P Ue fabric ^ ; 

To achieve the above object, in the pile loom °* 
„ L«v. * a value — - wi* — 
I aet, and the value associated with the consumption of the p le m - - _ 
Tf the value associated with consumption of the pus warp 

the weight of the pile fabric is coveted in a direction to approach the targe, 
value of the weight of a pile fabric. 

The values associated with consumption of the pile warp met 
„ pde scale motor, name*, the re* between consumption of the P™* -» 
and—tinn of the pile warp, and consumption of the pile warp per un* 
IL runner, a tolerance to he set is prefcrab* detorunned ; conetder.ng 
the standard of the pile fabric (tolerance of weight per umt area). 

tLc are Rowing item. (» to (4), relating to weaving condition 

ine " .„ = l„ «be-item (1) relating to a pile 

parameters and concrete correction, namely, she-ttem 11) g 

„arp tension, the-Hem (2) relating to a ground warp tension, 
JL, to a weft densny, *.i te m (4, relaringto a terry 
rfwhich Sh^nre used sjafcby^r iUL*»<»*»— ° f n< * ^ "* 

25 1 *"° tr the item Q, reUtt* to .pile warp tonsion. 

' warp beam, and so forth. If the pile warp tension — 

aaeuft to be formed, so that the height of the pde decreases, and >«n~ the 

•i *• Ac*rt>fL*ea On the other hand, if the numoer 01 
weicht of the pile fabric decreases, v/u u*= 

' warp^on increases, and the height of the pile decreases, and hen« the 
w ^of *e Pile fabric deceases. The pue warp tension may be coveted 
| the enL period where *he^e weav i ng^eeedee J g^g BtS 4, or the 
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period where a relative m clothJTjfijagved 

control driving during a period which is It correspond^ to thepermd 
the rotative movement between the reed 28 end the pne fete T» 
for generating e^Ue. e period for eating the positional control 
m ay be considered to relate to the pile warp teneton. 

For the item (2> relating to aground warp .ens™ there are eat 
tension of the ground warp,^ eaeing amount of the ground warp^ U the 
~Tnd warp Lion inoreaeea during weaving of a heavyiah pie fata, the 
"St«Z heaten up eo that the returning amount of *e ** 
b, fte overabundant of the cloth fell decreases, so that the hetght offte pOe 
increases, in other words, consumption of the pUe warp tnoreas^ and the 
weight of the pile fabric increases. The weft • easdy beaten up by 
appropriately decreasing the easing amount of the ground warp for 
ILX g warp distortion owing * the sheading path, thereby mcreaemg 
the weight of the pile fabric. 

For the item (3) relating to a weft density (beating density of a 
there is the number of r^slBfem^evel^of a take-up roU. **™*Z 
weaving of the heavyiehpile fabric, if the number of iss^revei^eW 
the take-up roll inoreaeea, namely, the number of beatmg decreases, the weft 
oS blaten up, eo that the returning amount of the cloth » caused by 
ft. overabundance of the cloth fell at the beating time decreases and the 
height of the pile increases, in other words, consumption of the pile warp 
leases, thereby increasing the weight of the pile fehrio. On fte ofter 
hand, if the number of ls y C l !iaaaa ^e»e 1 «f the ^ 
during weaving of the pile fabric which is lightish and hee-hardly k. 
overabundance, namely, if the weft densi* inoreasee, the weight of fte weft 
„, the pile fabric increases, thereby increasing the weight of the p* , fcbnc 

For the item (4) relating to a terry motion, for example, if the reed 
escape amount increase, usmg en electronic pile device, the height of the pule 
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increases to incre.se consume* of the pile warp, thereby increasing the 

weight of the pile fabric. . „ 

Although there are considered, the change «i hexght of the pile 
(consumption of the pile warp) and the problem of the weft (variation caused 
TZ as causes of the change of the weight of the pile frbr*, each c^e 
Spears finally as Change in consumption of the pOa 
Z a change in a-pile scale factor in the operation of the pile loom U the 
set conforming to the range of the standard of the P de fab ; c 
elating to the weight, the adjustment of the weaving ^^CZ 
restrained to the minimum, so that deterioration of the quahty of the pile 
IZc caused by the frequent adjustment as made convention^ does no 
ot^andalsotheoperationofthepileloomcanbestabilized. The amoun 
of correction of the weaving condition parameter can be structured * £ 
dstermined in response to the magnitude relation -^ve to the thresh^do 
the tolerance or in response to the amount of deviation of the pde scale factor 
relative to the threshold of the tolerance. 

BRIEF DESCRIPTION OF THE DRAWING 
Fig. 1 is a side view of a main portion of a pile loom; 
Fig. 2 is a block diagram of a controller of the pile loom; 
Fig 3 is a block diagram of a ground warp let-off controller; 
Fig. 4 is a graph showing the relationship between a pile scale factor 
and the amount of correction of a ground warp tension; 

Fig. 5 is a block diagram of a take-up controller; 
Fig. 6 is a graph showing the relationship between the pile scale 
factor and the amount of correction of a weft density; 

Fig. 7 is a block diagram of a pile warp let-off controller; 
Fig. 8 is a block diagram of a pile warp tension controller; 
Fig. 9 is a graph showing the relationship between the pile scale 
factor and the amount of correction of the pile warp tension; 

Fig 10 is a block diagram of another pile warp let-off controller; 
Fig 11 is a graph showing the relationship between the pile scale 
factor and the amount of correction of the rotation of a pile warp let-off beam; 
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Fig. 12 is a timing chart showing the state of control of the pile warp 

tension controller; , - 

Fig. 13 is a graph showing the relations*? between the pale scale 
factor and a positional control start timing; and 

Fig. 14 is a graph showing the relationship between the pne scale 
factor and a positional control end timing. 

PREFERRED EMBODIMENTS OF THE INVENTION 
Fig. 1 shows an entire cloth movable type pile loom 1 as an exampk. 
The pile loom 1 moves ^tiB^ti^a reed 28 ^^f^ y 
woven cloth 7 servn* as a pile fabric ^^^-^ -h other by 

formation by a pile warp 2. 

Many pile warps 2 - wound — - P— ' ° f * *** 

15 beam 3 in a sheet shape along a weaving width, and they are 

by tha rotation of a .et-off «otor 4. than they are emended 
IpLphanasofaguidarnnSand.tansi.nxdie.andtharaaft.^nPPhad^a 

' a direction of the cloth fall 7a. The guide xoU 5 » aupported at a tod 

oosition relative to a loom frame 10. 
20 ^tansionroneiarotatablyaupportadbackandfcrthhya^naton 

fever 8 and a nucnun shaft 9 serving ea a Mechanical 
relative to the loom tana 10. The tension fever 8 ie rotatably aupported by 
theMcrun, sheft9atan»d position of the loo m frame !0 and purged by 
a epring, not shown, in a direction to always apply a fized teneton relate to 

25 the pile warp 2, if need be. nK „, rt v ae! 

The fulcrum shaft 9 is to be driven by an electric actuator 15 such as 

an AC servomotor or a torque motor via gears 13a, 1*. The 
actuator 15 is to be controlled by a pile warp tension controller 40, and 
turned in either direction to generate a turning force (torque) proportxonal to 
30 a current^ ^ ^ ^ ^ controller 40 converts an 

electric signal serving as an output of the pile warp tension controller 40 mto 
a turning force which is proportional to the magnitude of the electnc signal 
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L C— « * * f 22 - displacemeat to 

::::: r r^r« — * - — ot the pae wKp tenBOn 

consumption of the pile warp ^ a detected by 

». dM— - *« — " ^ 6 !~ Ta drive, «» let-oS motor 
a ^ detect !7 at a ^'^ Muted „^ aad 

lete off the pile warp 2 mntro)Ut 16 adds the number of saolutisaa 

^.rtio^orresponding to the displace 4 ^ 

subtract, the number of **f^^^ voluti on apeed of the 
diarfacement of the teamen roU 6 from the has - 

20 | ^^ t 7 ,,, *7r o "^ warp 2 durias weaving Since the pile 
dtrectioaWwayeW off theP^ arp ^ 

„arp let-off coatroUer 16 x a feed ^ 
depends m a la* «me coa.«n^ : **- ^ ^ 

diaptacemea. of the teaeioa roll 6 in the back ^ 
of shedding operatioa of the pile warp 2 aad a sround warp 

time of pile formation- „ nund warP let-off 

Meanwhile, the .round warp 18 is supplxedby a ^™ 

manner as made-conventionally, and it is wounu 
beam 19 in the same manner as ^ ^d forward to 

around a back roll *ete**.~ ^artier with the 

* A ,r,M Wdles 21 thereby forming a shedding 22 together *w 
be inserted into heddles <si, uk* „^ , , 91 Th ground warp 

™ 9 w the vertical movement of the heddles 21. lhe grou 
pde warp 2 by the vertical ui t,^* 22 and fcrme the woven 

9^ at the position of the shedding I* ana 
18 crosses a weft 23 at the posi reed 

cloth 7 of a pile tissue together with the weft 23 which is 
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* doth 7 is wound around an outer periphery of a take-up 
28 . The woven cfoth Tjew backand 

beam 27 after passing through a g» nlura iitv of guide rolls 25a, 

forth, a take-up roll 26 at a fixed positaon, and a plurality 

25b " „ • t , the weaving by the movable typ e pile loom, the back roll 
Owing to th e weaving by ^to-by * ^° und 

20 is also dfoplaceably supported mjhejaack an 

lever 29 which is freely rotatable relative to a ruicrum 
warp tension lever & wm tension spring 

3te to to t. abl. to swing bank and forth relative to tho loom 4- 
^^LoU^iosupportodbya.ev.r^andatovorahait^in 
Tho su.de Mi « J* lod M th e supports 

v^+i, +t,o >,flpk roll 20 and the guide roll to swing 
a manner, both the bacK rou *u ? and 

corresponding to the pile formation cycle, and allows the woven 
cloth feU 7a to move back and forth^ ^ 
Although a beating position is always nxeu 

^^i^n nf the main shaxt 41 oy ^ms wx*/ 

rotation taMng-up side) and an appropriate reed 

7a is allowed to move forward (cloth taKing up b 

escape axnount is given by two times loose pickings. 
JO In the meantime, in the pile weaving, tat p** m 

* ■ f rt. w e ft 23 unta the weft 23 reaches the cloth fell 7a 
complete beating « ^ ^ 23 until the weft 23 reaches 
while "loose picking" means beating ^ ^ rf 
xnerely up to a position corresponding to the reed escape 
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the cloth fel! 7a but does not mean the complete beating of the weft 23 until 
the weft 23 reaches the cloth fell 7a. 

5 at a basic speed - Bet forth above without direct connect*,- with the back 
5 Z ^movement o f the bach roU 20 and the s-ide « On *e oth» 
hand, the around warp let-off beam 19 and the take-up roll 26 ore driven by 
U end 12. r^her, the «** motor 11 is d^enbya 

„Z warp I— controller 32 ^«^tt ^« 
10 motor 12 ie driven by a take-up controller 33 >n a state to y 

w^the rotation ofthe main aha* 41. Meanwhile, the «ake.up beam 27 « 
dnven by the electric motor or a mechanical let-off mechamem m 
the same manner as the conventional technique. 

When the pile loom 1 operates to advance the weavrn, operatmn. 
,t the oile warp 2 is woven in the woven doth 7, and hence the warp 2 m 
^uentiaCoved forward so that the tension of the pile warp 2 sraduaBy 
ZZ^ Since the tension roll 3 is moved forward associated therewrtb, 
ST!!- lever 3 is turned clockwise in Pi,. 1. The displacement of *e 
"In 3 or the tension levor 8 at this time is always detected by he 
2o ^placement detect ,7 as an electtic signal which is proportional to the 
Tount of dispUcemsnt. ~b the deUcUon of «he d^m^t > 
always continuously performed, the detected electee mgnal »-*-"-*• 
Zjt control every prescribed sampling cycle by a sampbr* technic, 

an input of the pile warp let-off controller 13. the pile warp ^ controller 
W sjmplee the ducted signal at a prescribed timin. and «~-~ 
avera S e value per prescribed pick unit and calculate, a comman d speed 
based on the amount of deviation relative to a reference value so that the 
30 ^ Position of the tendon roll 6 for the pile warp 2 reaches a preyed 
P ILL, whereby the !et.o« motor 4 positively turns «, turn *e ^ 
3 ofthe pirn warp 2 in the let^fE direction. When £ * 

pile warp 2 lets off the pile warp 2. the increase of the tenamn of the p* 
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„acp 2 i, regained, and a sharp tension variation of the P* .warp 2 caused 
1, 1 element af the tenaion roU 6 or the tension lever 8 - cance^d 
" The let-off operation of the .round warp 18,s * 
tet .o« driving motor 11 and the pound warp letoff 
ground warp let-off controller 32 always continuously late off the ground 
£T» at a command speed corresponding to a hasic speed ^tectefte 
3,n of the ground warp 18 during a let-off process, compares the detected 

U. ground werp 18 is eo.ua! te the target ^-^^L 2T- 
the result of correction aa the command speed Thus, tha let ott p 
tke ground warp 18 is always continuously performed and etoff 
operaL speed is varied in response to the deviatmn relate to the target 

^ Net Fig. * shows a controller 50 of tha pile loom 1. In Fig. 2 . the 
controller 50 of the pile loom 1 comprises a pile scale ^ 
oiapiay device 52. a France eetting device 53. a comparator 
55 wining mean. 56, a warning range setting devtee 57 ^ 
pile scale factor calculator 5. is connected te a speed calculator 53 of the pi 
Lp2 andaepeedcaiculater 59of the groundwarp "«~^r£ 
reZctively, and to the display device 52 at its output temunaL The output 
^al of he pile scale factor carter 51 is branch*, and connected te an 
Ct terminal of the comparator 54 and en input terminal of a warmng 
comparator 60 inside the warning means 56. 

The comparator 54 is connected te the tolerance settog devce 58 at 
, its other input terminals, and te the corrector 55 at ite <^*££, 
The corrector 55 is also connected te a correction amount eettmg dev.ce 62 at 
its input terminal for generating a prescribed correction amount ^ W 
on the result ef comparison. The warning comparator 60 is connected to the 
waLng range setting device 57 at ite input terminals and to a warmng 
0 sianal generator 61 at ite output terminal. 

Both the speed calculators 58, 59 detect consumption of the «rp, 
respectively, and output a signal representing a speed of consumpt.on 
cZspondLg te consumption of tha warp, respectively. For sample, both 



PAGE 20/74 1 RCVD AT 12)1912005 9:45:27 PM [Eastern Standard fniie] * SVR:USPTO-EFXRF-6/24 * DN1S:2738300 ' CSID:2027218250 * DURATION (mm-ss): 19-46 



DEC. 19. 2005 9:59PM 2027218250 



NO. 9907 P. 21/74 



10 



t he speed calculators « «• — •* " *"* TtTw^T - 

« ^ ^iip wa rD 2 or the let-off beam 4, or 
o Uo C ori r>n the rotation of the pile warp ^ yi ^ 

of the ground warp 18 or tne grounu. ^ 

r.sul, of measurement to the pile oca!, fector ^Z jZ 

factor calculator 61 determines en actual pile scale factor Kp as *. rt» * 
renin, .mount ***** °n a ovulation formula of the pue scale factorB*. £ 
S =4vb, and it supplies data presenting the actual pie ecafe factor Kp 

* ^ ^"rn fcmnua of *. awe pile seal. motor Kp is replaced 
with Kp^VtA^Vt • t/Vb • t-Lt/Lb where t is time. Lt i. feeding amount 
Z„sump«on) of the pile warp 2, and Lb is feeding ^ 
Z .round warp 18. It is found from this calculation formula that he 
IZon ofZ ratio of feeding amount is to eliminate *- * 
, calculation formula, and hence it corresponds to determxaatmn of the ra«o 
between the feeding amount U (consumption) of the pie warp 2. and 
feeding amount Lb (consumption) of the ground warp 18. 

Although the Pile scale factor calculator 51 determine, the pil scale 

factor Kp as its name indicates, the object to be determined may be he 
tactor n.p or may ^ 

0 calculation of consumption of the pile warp « 

cslculattontfcnsumptionofthegroundwarp 18.ifne.dbe. 
I pile scale factor calculator 5! can be structured a. cconsumptton calculator 
' It the pile warp 2 (or consumption calculator of the ground warp 189- 
I Further! the applicant proposed ^method of calculating the pile see* 
23 factor which is more precise in calculation accumcy by obviatmg data 
necessary fer emulating speed of the warp such as . winding diam.tor of 
each beam and gear ratio between the beam, in the stop *» 
I pile scale factor hosed on each number of reaOliticmsj-™!"^' «- 
' Und warp let-offbeam » and the let-off beam 3 of the pile warp 2 during 
30 Pile weaving or ground weaving, and also proposed a technic to nUow the 
Lult of osculation set forth above to approach an actual value obtained by 
multiplying a prescribed coefflcient by the result of calculation, wherein the 
calculated values determined by the above calculation can be applied to the 
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| present invention. Those techniques are technique ie-disclosed in JP-A 
1997-105050. 

The display device 52 displays the pile scale factor Kp thus 
determined by the pile scale factor calculator 51 to an operator in a state to 
5 be visually confirmed rather than the numerical value thereof. Accordingly, 
the operator can easily confirm the pile scale factor Kp during weaving. 
The pile scale factor Kp or the calculation of consumption of the pile warp 2, 
I and the display thereof, are performed every prescribed period of time. 
Accordingly, the controller 50 of the pile loom (pile scale factor calculator 51) 
10 calculates the pile scale factor Kp every prescribed period of time, and 
displays it or displays the calculated pile scale factor Kp only every 

prescribed period of time. 

The prescribed period of time is either of a fixed period of time (time 
or number of picks during weaving) during weaving of a product, a fixed 
15 period of time (time or number of picks during weaving) during a pile tissue 
weaving in the weaving of a product, or entire period of time (time or number 
of weaving pick) during a pile tissue weaving per unit product. 
| Assuming that the prescribed period of time is every elapse of a 

fixed period of time during the pile tissue weaving, it is possible to confirm a 
20 | state of fluctuation in height of the pile during the_pila weaving process by 
monitoring the pile scale factor Kp every fixed period. Upon confirmation of 
the pile scale factor Kp, if the administrator decides that the pile scale factor 
Kp deviates from a prescribed reference, the administrator stops the pile 
| loom 1 and operates the necessary spot or spots to be adjusted in a direction 
25 to set the pile scale factor Kp within the prescribed reference value. As a 
result, the pile scale factor Kp and the height of the pile can be set manually 
within a target reference value. Further, in these cases, signals outputted 
during thepile weaving period, e.g., a pile weaving command signal or in the 
case where a specific weft 23 is selected during the_pile weaving period, the 
30 output of a signal representing the selection of the weft 23 has to be 
recognized by the pile scale factor calculator 51, and it is sufficient that the 
pile scale factor Kp is calculated and outputted for a period of time when 
these signals are outputted. 

11 
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If a prescribed period is an entire period during the pile tissue 
weaving per unit product, the pile scale factor Kp thus determined becomes a 
value obtained by adding up all the pile tissues in the case where a plurality 
of pile tissues are dispersely present in one product, and it becomes a 
parameter showing the weight of the pile which is one of the standard for the 
product. 

Provided that the prescribed period of time is a fixed period during 
weaving of the product, in the case where a border tissue other than the pile 
tissue is present in the product, the pile scale factor of the border tissue is 
also displayed. Although it is not necessary to particularly administrate 
the pile scale factor in the border tissue, since the most of tie products of the 
pile fabric is formed of a pile tissue, even if the pile scale factor of the pile 
fabric including the border tissue at a part thereof is displayed during the 
entire period, it is practically permissible because this period is very short. 
15 Further, the pile scale factor calculator 51 supplies the pile scale 

factor Kp which has be calculated as set forth above to the comparator 54. 
| Then the comparator 54 compares thejolerance between an upper limit pile 
scale factor UL and a lower limit pile scale factor LL, which are set by the 
tolerance setting device 53, respectively, with the pile scale factor Kp which 
was determined by the pile scale factor calculator 51, and generates a 
comparison result signal corresponding to the result of comparison, i.e„ Kp> 
UL, Kp< LL, and supplies it to the corrector 55. 
j The calculation or comparison of the pile scale factor Kp c an be i s 

performed only during weaving of the pile tissue. That is, the pile scale 
25 factor Kp is calculated only within a pile tissue weaving period, which is in 
turn compared with the tolerance or the calculated pile scale factor Kp is 
compared with the tolerance only within the pile tissue weaving period. Ey. 
doing so. A c a rooult, the pile scale factor Kp during weaving of a border 
tissue is compared with the tolerance, thereby preventing an erroneous 
30 comparison result from being outputted. Meanwhile, within the pile tissue 
weaving period, the calculation or the comparison of the pile scale factor Kp 
can be performed every fixed period or every entire period of weaving the pile 
tissue every per unit product in the same manner as the display of the pile 
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scale factor Kp. 

If the actual pile scale factor Kp is within the tolerance, the 
comparator 54 does not generate an output for the correction. However, if 
the pile scale fiictor Kp deviates from the tolerance, the comparator 54 
> outputs a comparison result signal to actuate the corrector 55. The 
corrector 55 receives data of the correction amount relative to the 
comparison result signal which is set in advance in the correction amount 
setting device 62 and generates correction amount signals corresponding to 
the manner of correction, such as a signal representing a pile warp tension 
0 correction amount kl, a signal representing a ground warp tension 
correction amount k2, a signal representing a weft density correction amount 
k3, and a signal representing a let-off beam rotation correction amount k4, 
and a signal representing a terry amount correction amount k5, if need be. 

The signals representing correction amount (the signal representing 
.5 the pile warp tension correction amount kl, the signal representing the 
ground warp tension correction amount k2, the signal representing the weft 
density correction amount k3, and the signal representing let-off beam 
rotation correction amount k4, and the signal representing the terry amount 
correction amount k5, if need be) are signals including the symbol of plus, 
20 minus and the magnitude, wherein the symbol of the plus, minus determines 
the direction of the correction and the magnitude (absolute value) includes 
the correction amount. Data of the correction amount relative to the 
comparison result signal is set in advance in the correction amount setting 
device 62. 

25 The signal representing the pile warp tension correction amount kl 

becomes an input of correction for the pile warp tension controller 40, the 
signal representing the ground warp tension correction amount k2 becomes 
an input of correction for the ground warp let-off controller 32, and the signal 
representing the weft density correction amount k3 becomes an input of 

30 correction for the take-up controller 33 and the signal representing the let-off 
beam rotation correction amount k4 becomes an input of correction for the 
pile warp let-off controller 16. Further, the signal representing the terry 
amount correction amount k5 becomes an input for the terry motion 
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mechanism 24. 

In such a manner, the signals representing the correction amount 
are used for correcting at least one weaving condition parameter associated 
with the weight of the pile in a direction to return the pile scale factor Kp to a 
value within the tolerance or used for correcting at least one weaving 
condition parameter associated with the weight of the pile in a direction to 
return consumption of the pile warp 2 to a value within the tolerance. 

Meanwhile, when the pile scale factor Kp deviate* from the warning 
ranges, the warning comparator 60 generates an output for warning, and 
drives the warning signal generator 61 to generate ajight or sound warning 
signal, which is noted s etteed-to an administrator. As a result, the pile 
loom is rendered in a state where aaanomaly can be easily known, so that a 
variation caused by human decision does not cause a problem, and a 
reliability of the control is improved, which saves time and labor. 
15 Fig. 3 shows an example of the ground warp let-off controller 32. 

The ground warp 18 is unwound from the ground warp let-off beam 19 and 
contacts the back roll 20, then it is Let-off to the cloth fell 7a. A winding 
diameter Db of the ground warp let-off beam 19 is detected by a winding 
detector 36 and supplied to a measuring device 37. A tension of the ground 
warp 18 is detected by a pressure detector 38 at the position of the back roll 
20 and supplied to an addition point 34 via an amplifier 39. A target 
tension at the let-off time is given to the addition point 34 by a target tension 

setting device 35. 

Accordingly, a PI controller 42 controls the number of revolutions 
resolution of the let-off driving motor 11 through the driving amplifier 43 
based on the proportion and integration operation in response to the 
deviation between the tension of the ground warp 18 and the target tension, 
and turns the ground warp let-off beam 19 through the reduction gear 45 in 
the let-off direction. The number of revolutions revolution of the let-off 
driving motor 11 at this period is detected by the pulse generator 44, and 
given to the measuring device 47 for measuring a motor speed Nb and the 
F/V converter 46, then supplied to an addition point 49 in front of the driving 
amplifier 43 as a feedback signal together with a basic speed. 
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The speed calculator 48 receives the winding diameter Db from the 
measuring device 37, the motor speed Nb from the measuring device 47 and 
the gear ratio Gb from the gear ratio input devxce 63, and determines the 
let-off speed Vb from the calculation formula, i.e., Vb=Nb ■ Db • Gb, and 
supplies it to the pile scale factor calculator 51. 

Meanwhile, the signal representing the ground warp tension 
correction amount k2 from the corrector 55 is added to the addition point 34, 
thereby correcting the target tension which is given from the target tension 

setting device 35. 

Fig. 4 shows the ground warp tension correction amount k2 within 
and beyond the tolerance of the pile scale factor Kp between the upper limit 
pile scale factor UL and the lower limit pile scale factor LL, while the lateral 
axis showe the pile scale factor Kp and the vertical axis shows the signal of 
the ground warp tension correction amount k2(tension -kg-f). If the pile 
15 scale factor Kp exceeds the upper limit pile scale factor UL, the ground warp 
tension correction amount k2 is given as a minus fixed value or a minus fixed 
| value after it was changed at a prescribed inclination while if it is less than 
the lower limit pile scale factor LL, it is given as a plus fixed value or a plus 
fixed value after it was changed at a prescribed inclination. 
20 As already described in the item (2) relating to the ground warp 

tension, if the tension of the ground warp 18 increases during weaving of the 
pile fabric, the weft 23 is easily beaten up, and the returning amount of the 
cloth fell 7a owing to the overabundance of the cloth fell 7a decreases, so that 
the height of the pile increases, in other words, consumption of the pile warp 
25 2 increases to increase the weight of the pile fabric. 

| Next, Fig. 5 shows atfee-concrete example of the take-up controller 

33. In Fig. 5, a basic speed generator 64 in the take-up controller 33 fetches 
therein a rotation (speed) signal of the main shaft 41 from a rotation detector 
65 and a signal representing weft density D from a weft density setting 
device 66, and generates a pulse signal of a basic speed for taking up, and 
supplies it to a plus input terminal of a direct/reverse counter 67. The 
direct/reverse counter 67 generates an output for taking up in response to 
the basic speed signal, and supplies it to a driving amplifier 68, 
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Accordingly, the driving amplifier 68 drives the driving motor 12 for taking 
up and takes up the woven cloth 7 following the progress of the weaving. 

The rotation of the driving motor 12 for taking up is detected by the 
rotation detector 69, and is supplied to a minus input terminal of the 
direct/reverse counter 67 as a signal representing the number of actual 
seveJatien^eyolu^giifi. Accordingly, at the time when the driving motor 12 
turns by a prescribed number o f revolution revolutions, an output (speed 
command signal) of the direct/reverse counter 67 becomes zero, so that the 
driving amplifier 68 stops the driving of the driving motor 12. In such a 
manner, the take-up controller 33 turns or stops the driving motor 12 in 
response to the rotation of the main shaft 41, thereby maintaining the cloth 
fell 7a at a prescribed position. 

Meanwhile, the signal representing weft density correction amount k3 
from the corrector 55 is added to the addition point 70 between the basic 
15 speed generator 64 and the weft density setting device 66 to correct the 
signal of the weft density D which is given by the weft density setting device 
66. 

Fig. 6 shows the weft density correction amount k3 within and beyond 
the tolerance of the pile scale factor Kp between the upper limit pile scale 
20 factor UL and the lower limit pile scale factor LL, while the lateral axis 
shows the pile scale factor Kp and the vertical axis shows the signal 
representing the weft density correction amount k3 (pick/inch). If the pile 
scale factor Kp exceeds the upper limit pile scale factor UL, the weft density 
correction amount k3 is given as a plus fixed value or a plus fixed value after 
25 | it was changed at a prescribed inclinationi while if it is less than the lower 
limit pile scale factor LL, it is given as a minus fixed value or a minus fixed 
value after it was changed at a prescribed inclination. 

As already described in the item (3) relating to the warp density, if the 
number of bearing of the weft 23 decreases, in other words, if the warp 
density is coarse, the weft 23 is easily beaten up, the returning amount of the 
cloth fell 7a owing to the overabundance of the cloth fell 7a decreases, so that 
the height of the pile increases, in other words, consumption of the pile warp 
2 increases to increase the weight of the pile fabric. 
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Fig. 7 shows a concrete example of the pile warp let-off controller 16. 
The pile warp 2 is unwound from the let-off beam 3 and contacts the tension 
roll 6 and it is let off in the direction of the cloth fell 7a. A winding diameter 
Dt of the let-off beam 3 is electrically detected by a winding detector 71 and 
is supplied to a measuring device 72. The position of the tension lever 8 is 
electrically detected by the displacement detector 17 such as a proximity 
sensor and is negatively fed back to an addition point 74 via an amplifier 73. 
The target position of the tension lever 8 is given to the addition point 74 by 
a target position setting device 75. 
10 Accordingly, a PI controller 76 controls the number of revolutions 

^eveiutien-of the let-off motor 4 through the driving amplifier 77 based on 
the proportion and integration operation in response to the deviation 
between the position of the tension lever 8 and the target position, and turns 
the let-off beam 3 of the pile warp 2 through the reduction gear 78 in the 
15 | let-off direction. The number of evolutions revolution of the let-off motor 4 
is detected by a pulse generator 79, and given to a measuring device 80 for 
measuring a motor speed Nt and an F/V converter 81, then supplied to an 
addition point 82 in front of the driving amplifier 77 as a feedback signal. 

The speed calculator 83 receives the winding diameter Dt from the 
20 measuring device 72, and the motor speed Nt from the measuring device 80 
and a gear ratio Gt from the gear ratio input device 84, and determines the 
let-off speed Vt from the calculation formula, i.e., Vt=Nt-Dt-Gt, and supplies 
it to the pile scale factor calculator 51. 

Fig. 8 shows a concrete example of the pile warp tension controller 40. 
25 The rotation of the main shaft 41 is detected by the rotation detector 65 and 
is supplied to a timing detector 92. The timing detector 92 actuates a 
switching device 93 at a prescribed timing. The switching device 93 
performs a switching operation at a prescribed turning angle of the main 
shaft 41 and selectively switches between a contact 94 and two contacts 95. 
30 Accordingly, the tension lever 8 is switched between a torque control system 
and a position control system. 

When the contact 94 is ON, the torque control system operates, so that 
a target torque from a torque setting device 96 is added from addition points 

17 
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98, 99 to a driving amplifier 85 through an addition point 97, and the contact 
94. The driving amplifier 85 drives the electric actuator 15 for the torque 
teque-control system with a prescribed current and supplies necessary 
torque to the tension lever 8 via gear 86. The torque of the tension lever 8 
at this time conforms to the target tension of the pile warp 2. Such a torque 
control is mainly executed at the time of loose picking. A current value at 
the output side of the driving amplifier 85 is detected by a current detector 
87 and it is negatively fed back to the addition point 99. 

In the process of the torque control, if the pile warp tension correction 
amount kl is zero, the target tension value of the torque setting device 96 
becomes a command value as it is. However, if the pile warp tension 
correction amount kl is not zero, this is supplied to the addition point 97, so 
that the torque control target value becomes the sum of the tension value 
from the torque setting device 96 and the pile warp tension correction 
15 amount kl. In such a manner, the torque of the tension lever 8 acts in a 
direction to draw the pile warp 6 in the process of pile formation, which 
affects on the pile formation length (height) of the pile which was formed in 
the previous first picking. 

In auch a manner, the pile length (height) indirectly controls the 
20 amount of missing plush in a missing plush loop phenomenon when 
adjusting the tension of the pile warp 2 at the time of loose picking, thereby 
controlling the pile length during weaving. Accordingly, the maximum pile 
length is restricted by a reed escape amount which is set by the terry motion 
mechanism 24. 

25 Fig. 9 shows the pile warp tension correction amount kl within and 

beyond the tolerance of the pile scale factor Kp between the upper limit pile 
scale factor UL and the lower limit pile scale factor LL, while the lateral axis 
shows the pile scale factor Kp and the vertical axis shows the signal 
representing the pile warp tension correction amount kl (torque value -kg- 

30 cm). If the pile scale factor Kp exceeds the upper limit pile scale factor UL, 
the pile warp tension correction amount kl is given as a plus fixed value or a 
| plus fixed value after it was changed at a prescribed inclination* while if it is 
less than the lower limit pile scale factor LL, it is given as a minus fixed 
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value or a minus fixed value after it was changed at a prescribed inclination. 

As already described in the item (1) relating to the pile warp tension, 
if the tension value of the pile warp 2 decreases, the tension of the pile warp 
at the time of beating when the pile is generated decreases, so that the 
height of the pile increases, in other words, consumption of the pile warp 2 
increases, and the weight of the pile fabric increases. 

Associated with the pile formation at the time of first picking, the 
tension lever 8 is controlled by the positional control system since the 
switching device 93 renders two contacts 95 ON during the sharp movement 
of the pile warp 2, in other words, according to the fabric movable type terry 
motion, during the retraction of the woven cloth 7 so as to form the pile or 
during the advancement of the woven cloth 7 so as to start a next loose 
picking after the pile formation. 

According to the control by the positional control system, the pulse 
15 generator 88 receives a timing signal from the timing detector 92 and also 
receives a signal representing the number of pulses from the pulse number 
setting device 89, and outputs the number of pulses necessary for positional 
control to an up input terminal of the counter 90 every prescribed turning 
angle of the main shaft 41. A digital output from a counter 90 is supplied to 
20 the input terminal of a positional setting device 100 by a D/A converter 91 as 
an analog signal. 

The analog output of the positional setting device 100 becomes an 
input of an amplifier 102 via an addition point 101 and it is supplied to the 
driving amplifier 85 through the addition points 98, 99 when the contact 95 
25 is ON. At this time, the electric actuator 15 turns in a prescribed direction 
j by a_necessary amount, thereby turning the tension lever 8 to advance or 
retract the tension roll 6 at a prescribed position, so that the position of the 
tension roll 6 is controlled. 
| The number of revolutions revolution of the electric actuator 15 is 

30 detected by a pulse generator 103 and it is returned to a down input terminal 
of the counter 90 via the contact 95. Accordingly, the counter 90 continues 
to output the digital output until the output of the counter 90 becomes zero, 
i.e., until the electric actuator 15 finishes the rotation by the given number of 
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revolution. The pulse output of a pulse generator 103 is converted into a 
voltage by an F/V converter 104, and is negatively fed back to the addition 
point 101 as a feedback signal. 

Unconcerned missing plush loop which occurred in connection with a 
sharp movement of the pile warp 2 can be prevented by the positional control 
of the tension roll 6. Since this positional control is a feedback control, the 
precise setting is enabled and also a continuous change of the pile length 
during weaving is possible. 

Although according to the embodiment, the pile warp tension has to be 
corrected during the entire period when the pile weaving is performed when 
the pile scale factor Kp deviates from the tolerance, the pile warp tension 
alone may be corrected during a partial period of pile weaving, e.g., during a 
period where the relative movement between the reed 28 and woven cloth 7 
is performed. 

15 More in detail, with the pile tension controller 40 shown in Fig. 8, as 

shown in dotted lines, a timing setting device 92a is connected to the timing 
setting device 92. A signal representing the start timing correction amount 
k5 is inputted from a corrector 55 as shown in Fig- 2 to the timing setting 
device 92a. A positional control start timing and a positional control end 
timing are set previously in the timing setting device 92a, wherein the 
timing setting device 92a performs the correction by adding a value of 
correction amount k7 b^-to a value of the positional control start timing, and 
outputs it as a start timing Tl and also outputB a set value of the positional 
control end timing as an end timing T2 X both of which are respectively 
supplied to the timing detector 92, where the timing detector 92 outputs a 
command to select the positional control to the switching device 93 if the 
turning angle of the main shaft 41 is within the range from the timing Tl to 
the timing T2. 

Fig. 12 shows characteristics of t he cloth movable type pile loom 1 
including the w herein shedding amount of the ground warp 18 and the pile 
warp 2, the positional state of the cloth fell 7a, and the output state of the 

switching device 93 during pile weaving period- The while tha l ateral axis 

shows the turning angle of the main shaft 41. Depicted by 1 to 3 show a weft 
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| inserting picking, wherein X corresponds to a first pick, and_2 and 3 
correspond to second and third picks serving as loose picking. The terry 
motion mechanism 24 is established such that the relative movement 
between- the reed 28 and the woven cloth 7 is performed for pile formation- 
morc ^ more detail, the position of the cloth fell 7a advances during 150° of 
the third pick to 0° of the first pick, then the beating is performed at 0° of the 
first pick to generate the pile, then the position of the cloth fell 7a retracts 
| during 150° to 0° of the first pick and 30 a of the second pic k of the oooond pic k. 
On the other hand, the positional control start timing which is set in the 
10 | timing setting device 92a is set at 200* of the third pick* which is within a 
period from the start of advancement of the position of the cloth fell 7a to the 
end of advancement, and the positional control end timing is set at 180" of 
the second pick after the retraction of the cloth fell 7a. 
j If the value of the correction amount k7_kS-is zero, since the selection 

1 5 signals from the timing detector 92 are inputted to the switching device 93 at 
the timing which is set in advance in the timing setting device 92a, the 
positional control and the torque control are selectively performed at the 
originally set timing. However, if the correction amount signal k5 is not 
zero, the period when the positional control is performed is changed relative 
20 to the relative movement between the reed 28 and the woven cloth 7, and 
hence the pile warp tension at the beating time for pile formation is changed, 
which influences upon the pile formation length. 

Fig. 13 shows the correction amount k7_k5-of the positional control 
start timing within and beyond the tolerance of the pile scale factor Kp 
25 between the upper limit pile scale factor UL and the lower limit pile scale 
factor LL, while the lateral axis shows the pile scale factor Kp and the 
vertical axis shows the signal representing the correction amount 5 of the 
positional control start timing (°). If the pile scale factor Kp exceeds the 
| upper limit pile scale factor UL, the correction amount k7_k6-of the positional 
30 control start timing is given as a plus fixed value or a plus fixed value after it 
| was changed at a prescribed inclination* while if it is less than the lower 
limit pile scale factor LL, it is given as a minus fixed value or a minus fixed 
value after it was changed at a prescribed inclination. 
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If the pile scale factor Kp increases to exceed the upper limit pile scale 
factor UL, the positional control start timing of the tension roll 6 is corrected 
in a direction to be delayed, so that the period where the positional control is 
performed is shortened relative to the period where the position of the cloth 
fell 7a advances, and hence the pile warp tension is higher than the 
prescribed low tension at the time of pile formation beating (0° of the first 
pick), thereby forming the pile having a height which is lower than that in 
the-normal pile formation. On the contrary, if the pile scale factor Kp 
decreases and i§>ss than the lower limit pile scale factor LL, the positional 
control start timing of the tension roll 6 is corrected in a direction to be 
advanced, the period where the positional control is performed is lengthened 
relative to the period where the position of the cloth fell 7a advances so that 
the pile warp tension is lower than the prescribed low tension at the time of 
| pile formation beating (0° of first pick), thereby forming the-pile having a 
1 5 height which is lower than that in the normal pile formation. 

Although the positional control start timing is corrected corresponding 
to the pile scale factor Kp, the positional control end timing may be corrected 
| instead-4he*eef. In this case, the corrector 55 is structured to output a 
signal representing a correction amount k6 of the positional control end 
20 timing, and the positional control end timing which is set at the timing 
setting device 92a is, e.g., at 300° of the first pick (dotted fines in Pig. 12) 
which is in the period between the start of the retraction of the position of 
the cloth fell 7a to the end of the retraction thereof. On the other hand, if 
the pile scale factor Kp exceeds the upper limit pile scale factor UL as shown 
25 in Fig. 1 4, the correction amount k6 of the positional control end timing is set 
via the correction amount setting device 62 such that it is given as a minus 
fixed value or a minus fixed value after it was changed at a prescribed 
| inclination* while if it is less than the lower limit pile scale factor LL, it is 
given as a plus fixed value or a plus fixed value after it was changed at a 
30 prescribed inclination. 

If the pile scale factor Kp increases to exceed the upper limit pile scale 
factor UL, the positional control end timing of the tension roll 6 is corrected 
in a direction to be advanced, so that the period where the positional control 
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is performed is shortened relative to the period where the position of the 
cloth fell 7a retracts, and hence the pile warp tension is higher than a 
desired state. Further, at the period immediately after the pile formation, 
the holding force of the pile warp 2 by the weft 23 is insufficient, so that the 
5 amount of heat pile warp 2 to be drawn from the pile tissue increases, 
thereby forming ajke-pile having a height lower than that in g^he-normal 
pile formation- On the contrary, if the pile scale factor Kp decreases and is 
less than the lower limit pile scale factor LL, the positional control end 
timing of the tension roll 6 is corrected in a direction to be advanced, so that 

10 | the period where the positional control proceeds n roc o d o o relative to the 
period where the position of the cloth fell 7a is retracted is lengthened. As a 
result, the warp tension after the pile formation becomes lower than the 
desired state r and the amount of the pile warp 2 to be drawn from the pile 
tissue decreases, thereby forming the-pile having a height which is higher 

15 than that in the normal pile formation. 

As mentioned above, either of the positional control start timing or the 
positional control end timing may be corrected corresponding to the pile scale 
| factor Kp, or it may be structured so that both the positional control start 
timing and the positional control end timing may be corrected. 

20 Further, the pile tension controller 40 is not limited to the structure 

where the control of the tension roll 6 for the pile warp 2 is switched between 
the positional control and the torque control matching with the relative 
movement between the reed 28 and the woven cloth 7 as shown in Fig. 8. 
For example, the pile tension controller 40 can haye _roalicc ouch that a 

25 plurality of urging forces of the tension roll 6 are set,, wherein a low urging 
force is set at the period where the relative movement between the reed 28 
and the woven cloth 7 is performed compared with the urging force at a 
period other than that period and the urging force corresponding to each 
period can be selected. Further, each urging force is corrected in response 

30 to the pile scale factor Kp, or an urging force during a period where the 
relative movement between the reed 28 and the woven cloth 7 is performed is 
corrected, or the timing for switching the urging forces is corrected, thereby 
adjusting the pile warp tension at the time of beating for generating the pile 
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or at the period succeeding the foregoing period where the pile holding force 
is insufficient, so that the height of the pile and the weight of the pile fabric 
can be changed. 

Further, the pile tension controller 40 is not limited to the foregoing 

5 | embocmmentsr&^lt can be structured, for example, such that the revolution 
speed of the let-off beam 3 of the pile warp 2, which is driven corresponding 
to the winding speed of the woven cloth 7, is controlled to adjust the pile 
warp tension. Fig. 10 shows a modification to utilize the output of the basic 
| speed£spee4-generator motor 64 of the take-up control device motor 33 as an 

10 input of the pile warp let-off control device 16. 

The signal representing the weft density D from the weft density 
setting device 66 in Fig. 10 is supplied directly to the basic speed generator 
64. The basic speed generator 64 fetches the revolution (speed) signal of the 
main shaft 41 from the rotation detector 65 and the signal of the weft density 

15 D, and supplies the signal of the basic speed s for winding to the plus input 
terminal of an adder 109 and also supplies it to the speed setting device 105 
| of the pile warp w agt4et-ofF controller 16. 

The adder 109 generates an output for winding based on the signal of 
the basic speed s and supplies it to an driving amplifier 106 where the 

20 driving amplifier 106 drives the driving motor 12 for taking-up to take-up the 
woven cloth 7 following the progress of the weaving. During this period, 
the rotation of the driving motor 6 is detected by a pulse generator 107, and 
is supplied to the minus input terminal of the adder 109 by an F/V converter 
108 as a voltage signal representing the actual number of revolution. In 

25 such a manner, the take-up control device motor 33 maintains the cloth fell 
7a at a prescribed position while turning and stopping the driving motor 12 
corresponding to the rotation of the main shaft 41. 

Meanwhile, the speed setting device 105 fetches a signal of the basic 
speed s from the basic speed generator 64 and a signal of the winding 

30 diameter d of the let-off beam 3 which is electrically detected by the winding 
detector 71, and calculates a speed command value with function (s/d) 
causing a speed command using these as parameters, and multiplies the 
speed command value by the gear ratio G of the gear 78, which is set inside 
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the $peed setting device 105, thereby generating the let-off signal. The 
let-off speed signal and the signal representing the let-off beam rotation 
correction amount k4 of the pile warp 2 are added and supplied to the driving 
amplifier 77 via the addition points 74, 82. In such a manner, the let-off 
5 beam 3 of the pile warp is driven in response to the signal of the winding 
basic speed s< 

Fig, 11 shows the let-off beam rotation correction amount k4 within 
and beyond the tolerance of the pile scale factor Kp between the upper limit 
pile scale factor UL and the lower limit pile scale factor LL, while the lateral 

10 axis shows the pile scale factor Kp and the vertical axis shows the signal 
(speed v) representing the let-off beam rotation correction amount k4. 

If the pile scale factor Kp exceeds the upper limit pile scale factor UL, 
the let-off beam rotation correction amount k4 is given as a minus fixed 
| value or a minus fixed value after it was changed at a prescribed inclination^ 

15 while if it is less than the lower limit pile scale factor LL, it is given as a plus 
fixed value or a plus fixed value after it was changed at a prescribed 
inclination. If the amount of revolution (feeding amount) of the pile warp 
beam 3 decreases, the pile warp tension increases, so that the height of the 
pile decreases to decrease the weight of the pile fabric. 

20 If the pile scale factor Kp deviates from the tolerance, as the weaving 

condition parameter to be corrected, the parameter relating to the terry 
motion can be employed. For example, in a device which can adjust the 
amount of movement of the position of the cloth fell 7a via an electric 
actuator and so forth, i.e., in a so-called electronic pile device, the weaving 

25 condition parameter can be the amount of movement of the position of the 
cloth fell 7a, wherein if the amount of movement of the position of the cloth 
fell 7a between the first pick and the loose pick, namely, if the reed escape 
amount is made large, the pile having a higher height is formed to increase 
consumption of the pile warp, thereby increasing the weight of the pile fabric. 

30 This is not limited to the cloth movable type pile loom, and it is needless to 
say that it can be structured wherein the beating position is adjustable in the 
case of the reed movable type pile loom. 

The amount of correction can be fixed to a fixed value, when the pile 
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scale factor Kp deviates from the tolerance, irrespective of the amount of 
deviation relative to the upper limit pile scale factor UL or the lower limit 
pile scale factor LL, serving as the threshold, respectively, or it may be 
determined such that the amount of correction increases or decreases with a 
5 prescribed inclination in response to the amount of deviation. In the former 
case, since the correction relative to the weaving condition parameter gently 
continues until the pile scale factor returns to a value within the tolerance, 
| the stability of the control is maintained^ while in the latter case, the pile 
scale factor Kp can be quickly returned to a value within the tolerance by the 
10 large amount of correction relative to the weaving condition parameter. 
Meanwhile, if the pile scale factor Kp deviates largely from the tolerance, 
with the correction amount corresponding to the amount of control, excessive 
response occurs, so that the loom is subjected to an unstable control, 
| resulting in deterioration of the operation of the loo m, confcrariwico . 
15 Accordingly, it is preferable that the amount of correction is set in the 
correction amount setting device 62 in the manner that the amount of 
correction increases or decreases in response to the amount of deviation until 
reaching the limit of the stable control of the pile scale factor Kp while it 
| becomes the fixed multiple after reaching r eached the limit of fche-stable 
20 control of the pile scale factor Kp. 

According to the first aspect of the invention, when the pile scale 
factor which is determined during pile weaving deviates from the tolerance, 
at least one weaving parameter associated with the weight of the pile is 
corrected in a direction to return the pile scale factor Kp to a value within the 
25 tolerance, so that the adjustment of the weaving condition parameter can be 
restrained to the minimum, thereby stabilizing the operation of the loom 
without deteriorating the quality of the pile fabric caused by the 
conventionally performed frequent adjustment. 

According to the second aspect of the invention, when consumption of 
30 the pile warp, which is determined during pile weaving,, deviates from the set 
tolerance, at least one *fee-weaving condition parameter associated with the 
weight of the pile is corrected in a direction to return consumption of the pile 
warp to a value within the tolerance, and it is sufficient to measure 
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15 



consumption of the pile warp in a direction to achieve the effect of the first 
| aspect of the invention, resulting in the advantage of the capability e e^aMe 
of omitting the measurement of consumption of the ground warp. 

According to the third aspect of the invention, since the tolerance is 
5 set considering the standard of the pile fahric, the weaving within the 
standard of the actual product is possible. 

According to the fourth aspect of the invention, since the number of 
| revolutions g evolutioB- of the take-up roll as the weaving condition parameter 
is corrected to change the weft density of the pile fabric, the pile fabric can be 
10 | controlled by a simple control of the number of revolutions revolution at the 
take-up side. 

According to the fifth aspect of the invention, since the number of 
revolutions r evolution of the ground let-off beam is controlled to change the 
target ground warp,, tension of the ground warp can be controlled by a simple 
control of the number of revolutions r evolution at the let-off side. 

According to the sixth aspect of the invention, when either the pile 
scale factor or consumption of the pile warp deviates from the tolerance, the 
target ground warp tension of the ground warp is changed and the amount of 
revolution of the take-up roll is corrected to change the warp density of the 
20 pile fabric so that the pile scale factor or consumption of the pile warp can be 
quickly set within the tolerance, which effectively acts on the heavyish pile 
fabric, and hence it is suitable for such heavyish pile fabric. 

According to the seventh and eighth aspects of the invention, when 
either the pile scale factor or consumption of the pile warp deviates from the 
25 tolerance, the tension roll is urged via the electric actuator to correct the 
urging force relative to the pile warp, thereby directly coping with the pile 
warp. 

According to the ninth aspect of the invention, the pile loom rotatably 
| drives the pile warp beam at a_the-speed corresponding to the rotation of the 
30 take-up roll, and corrects the revolution speed of the pile warp beam when 
either the pile scale factor or consumption of the pile warp deviates from the 
tolerance, so that the pile scale factor or consumption of the pile warp can be 
controlled while harmonizing the rotation of the take-up roll and the pile 
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warp beam. 

According to the tenth and eleventh aspects of the invention, since 
the amount of correction of the weaving condition parameter is determined 
in response to the magnitude relation corresponding to the threshold of the 
5 tolerance, and the amount of correction of the weaving condition parameter 
is determined in response to the amount of deviation of the pile scale factor 
corresponding to the threshold of the tolerance, the amount of correction is 
not largely varied, thereby performing smooth control. 

According to the twelfth aspect of the invention, since the warning 
10 signal is outputted when the calculated pile scale factor Kp deviates from the 
warning ranges, the warning state can be immediately confirmed by an 
operator, so that the operator can quickly cope thorowithj grtjiit. 
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ABSTRACT 

j AJTlicio in provided control technique incapable of adjusting a 

weight of a pile fabric by adjusting consumption of a pile warp at a proper 
range with a more simplified system. In a pile loom, a tolerance relative to 
a value associated with consumption of the pile warp is set, and the value 
associated with consumption of the pile warp is measured duxmg a pde 
weaving perxod.^M J the value associated with consumptxon of the 
pile warp exceeds the tolerance, the weaving condition parameter assorted 
with the weight of the pile is corrected in a direction to approach a target 
value of the weight of a pile fabric. 
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